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In Memoriam 
P. R. Krishnaiah 
(1932-l 987) 
Paruchuri Rama Krishnaiah was born in a suburb of Repalle in Andhra 
Pardesh, India, in 1932 into a respected middle class Kisan (or farming) 
family. He was one of the brightest students of the local high school and, 
by his parents and teachers noticing this fact, he was sent to the well- 
known Loyola College in Madras for higher education. Krishnaiah passed 
the 2-year intermediate course in a high first class in 1950 and was admit- 
ted to the then newly started and highly competitive (and difficult to gain 
admission) statistics honors program in the Presidency College, also of 
Madras University. Coincidentally, I joined the same school that year as a 
(mathematics) graduate student (for a master’s degree) and although we 
saw each other, we met formally only at the end of the first quarter on a 
trip home for a vacation. To our mutual surprise we found that we came 
from adjacent districts, separated by the river Krishna, and our homes 
were no more than 30 miles apart. From then on, we maintained a close 
friendship, and thus it was a rude shock to me to learn in late 1986 that he 
had become a victim of a cruel disease (cancer). Indeed he was a teetotaler 
and a nonsmoker, had always been careful in whatever he ate, and had no 
bad habits. He fought the ailment with great courage and was optimistic of 
overcoming it, which he so expressed on his birthday, July 15, 1987. 
Finally, he succumbed to the dreadful disease on August 1, 1987, leaving 
his friends, loved ones, relatives, and colleagues in great sorrow. He is 
survived by his wife, Indira, two young sons, Raghu and Niranjan, five 
brothers, and two sisters. I shall now briefly describe his educational, 
professional, organizational, humanitarian, and research accomplishments. 
Soon after finishing his B. SC. (Honors) at Presidency College, Madras, 
in 1954, Krishnaiah went to the United States and joined the University of 
Minnesota in Minneapolis to continue his graduate work in statistics. He 
was always interested in both the theory and the applications of this sub- 
ject. Even as a student he assisted in statistical methodology at the Bureau 
of Educational Research in Minnesota, and this resulted in some 
publications with his colleagues there. He took an M. S. degree in 1957 
while searching for a suitable area of specialization for his dissertation. 
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During the summer term of 1956 the late Professor S. N. Roy of the 
University of North Carolina visited Minnesota and offered a course in 
multivariate statistical analysis. This was the first substantial account of 
that subject given there; Krishnaiah took it and became interested in it 
immediately. He spent the summer of 1957 at the IMS Summer Institute in 
Boulder, Colorado, as a student member, where he was exposed to the 
analysis of variance and related problems from the seminars of Professors 
Bose, Kempthorne, Kruskal, Scheffe, and several other visiting scholars. 
Another such session operated at the University of Minnesota a year later, 
concentrating on ranking and selection problems, to which Krishnaiah was 
again attracted. These three general areas of statistical theory became his 
main research subjects for all his later work, consultation, and publications 
as reviewed below. 
There was no central location for statistics at Minnesota until 1960, and 
students had to find the faculty whose interests (and appointments) were 
combined with other areas. For a while, Krishnaiah traveled to discuss the 
subjects of his interest, and in 1959-1960 he spent the year at Chapel Hill 
with Professor Roy for this purpose. From 1960 on he worked as a senior 
statistician at Remington Rand Univac in Blue Bell, Pennsylvania, until 
1963 when he joined the Wright-Patterson Air Force Base in Dayton, 
Ohio, as a mathematical statistician. He was also awarded the Ph. D. 
degree by the University of Minnesota during the same year. Krishnaiah 
remained at Wright-Patterson until 1976 when he joined the University of 
Pittsburgh as a Professor of Statistics. In 1982 he became the founder and 
director of the Center for Multivariate Analysis and also took a joint 
appointment as a professor in the Graduate School of Business to reflect 
his interests in substantiative applications. Before turning to his research, it 
is appropriate to consider his professional and humanitarian work at this 
point. 
Krishnaiah organized six international symposia on Multivariate 
Analysis which were held in June of 1965, 1968, 1972, 1975, and 1978 and 
in July of 1983. It is of interest to note that he dedicated the published 
“Proceedings” of the first conference to the memory of S. N. Roy and some 
of the other proceedings volumes to H. Hotelling, P. C. Mahalanobis, and 
H. Scheffe, paying his respects to these scholars from whose works and 
contacts he had learned the subject. He also organized a symposium on 
Applications of Statistics in June 1976, edited its proceedings, and gave 
short courses on multivariate data analysis. He served as a member of the 
council of the American Statistical Association for 1968-1969, was on 
various committees of the IMS, received the Statistician of the Year award 
in 1982 from the Pittsburgh chapter of the ASA, and was a member of the 
technical committee on statistical pattern recognition of the International 
Association of Pattern Recognition. Krishnaiah is a fellow of the ASA, 
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IMS, and AAAS, as well as an elected member of the International 
Statistical Institute. He was the founder and editor of the Journal of Mul- 
tivariate Analysis, as well as the founder and editor of the series “Develop- 
ments in Statistics,” published by Academic Press (four volumes appeared), 
and the general editor of the “Handbook of Statistics,” published by 
North-Holland (seven, of a dozen proposed volumes appeared). 
Krishnaiah served as a member of the editorial board of the Journal of 
Statistical Planning and Inference and was a coordinating editor of the 
North-Holland series “Statistics and Probability.” He presented invited 
papers at several professional meetings, including the first, second, and 
fourth international conferences on Probability and Mathematical 
Statistics held at Vilnius, USSR, he visited the People’s Republic of China 
in 1981 for 3 weeks at the invitation of some universities in that country, 
and at the time of his death he was in receipt of a fellowship by the Japan 
Society for Promotion of Science to visit Japan for a month in 19861987. 
Earlier, he was a visiting scientist at the Indian Statistical Institute in 1966 
and had been at the Banach center in Warsaw, as well as at the 
Department of Mathematics and Statistics and the Academy of Agriculture 
in Poznan, under an exchange visitor program between the Polish and the 
U.S. National Academies of Sciences. In 1985, the Telegu Association of 
North America conferred on him a distinguished scientist award. 
Moreover, Krishnaiah played a major role in developing the statistics 
program in the Department of Mathematics and Statistics at the University 
of Pittsburgh. This was rated as the most improved program in statistics in 
the nation. For instance, he was instrumental in bringing Professor 
C. R. Rao to this department when several other schools‘were trying to get 
him. Krishnaiah worked in different areas such as theoretical and com- 
putational statistics, signal processing, pattern recognition, medical 
statistics, and econometrics so that he was able to assist scientists in 
various disciplines during the last 30 years, and he derived great satisfac- 
tion from it. At the time of his death, he was serving as president of 
SHARE, a nonprofit organization devoted to scientific, health, and allied 
research education, helping mostly the third world countries. 
With regard to his research activities, it should be observed that 
Krishnaiah edited (or coedited) 19 books and monographs and authored 
two more (one jointly) reference books which are in press. He also was the 
principal (or coprincipal) investigator of research contracts and grants at 
the University of Pittsburgh continuously from 1976 until his death. 
Although by training he was inclined toward theoretical statistics, 
applications of statistics were always kept in view. Indeed, his initial papers 
(1959a, 1960a, 1962a) are on such applications. The early paper (1961a), 
the only joint work we published, deals with some aspects of multivariate 
gamma distribution which later played a key role in his theoretical work 
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for many years. It was used in his thesis (1963a), was analyzed further in 
(1963b, 1964a), and played a role in several papers on simultaneous tests of 
hypotheses. It was generalized for use in tests involving multivariate 
F-statistics (in addition to multivariate X*-problems), distributional 
problems with Wishart matrices, and other sample covariance matrices. See 
(1984j) for an account of the work on these topics. Also the well-known 
“union-intersection” principle of S. N. Roy played an important part in 
Krishnaiah’s work. This led to the “finite intersection tests” formulated by 
him and are now known by his name. Selection of the best, or a prescribed 
subset, of a collection of multiple populations was the topic of his research 
for several papers. Many of these results are surveyed in (1976b, 1978a, 
1979a). These test procedures led Krishnaiah to consider the distributions 
of eigenvalues of various types of sample covariance matrices, comple- 
menting the works of S. N. Roy, H. Hotelling, and others. He also extended 
some of these results if the errors were correlated in some way, or if they 
formed a simple Markov process. 
Since the exact distribution of the above types of statistics is quite 
involved, Krishnaiah was led to approximations and asymptotic expan- 
sions of distribution functions. These questions occupied a major part of 
his work in the last 10 years and are reflected in several publications 
(1977e; 1979b; 1980a, c; 1981a; 1982a, b; 1983a; 1986d). He was also study- 
ing the limit behavior of the distributions of the eigenvalues of sample 
matrices, as seen from the papers (1983e, f; 19843, h; 19858; 1986b, c, d). It 
is clear that his research has touched most areas of multivariate statistical 
analysis and made some inroads into time series (he was deeply interested 
in signal detection problems in the last 3 years), as well as some non- 
parametric estimation, multiple comparisons, and considerable work on 
the multivariate analysis of variance. In order to apply the latter results to 
practical problems, Krishnaiah expended much effort in constructing 
several types of statistical tables for significance tests. 
A better idea of his research interests can be obtained by reading the 
titles of his extensive publication list, which is included below. He was very 
prolific in the last years. It reveals another fact. Krishnaiah interacted freely 
with different types of scientists, and this is why more than three-quarters 
of his publications involve at least one joint author. This collaborative 
effort helped widen his interests and also contributed to a broad and balan- 
ced view of the subjects for publication in the editorial work of the Journal 
of Multivariate Analysis as well as his inviting people of different 
backgrounds to participate in the symposia that he organized. 
Until the end, Krishnaiah had a positive attitude toward life and was 
hopeful that he could beat the illness. He was participating in works even 
from his sick bed until almost the end. But adversity took over, and it was 
cruel. We all miss him. 
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In peparing this sketch and compiling the complete publication list, I am 
indebted to Professor C. R. Rao and to Mrs. Indira Krishnaiah for much 
help. 




1. (1966). Multivariate Analysis. Academic Press, New York. 
2. (1969). Multivariate Analysis-II. Academic Press, New York. 
3. (1973). Multivariate Analysis-III. Academic Press, New York. 
4. (1977). Multivariate Analysis-IV. North-Holland, Amsterdam. 
5. (1979). Multivariate Analysis-V. North-Holland, Amsterdam. 
6. (1985). Multivariate Annlysis- VI. North-Holland, Amsterdam. 
7. (1977). Applications of Statistics. North-Holland, Amsterdam. 
8. (1978). Developments in Statistics, Vol. 1. Academic Press, New York. 
9. (1979). Developments in Statistics, Vol. 2. Academic Press, New York. 
10. (1980). Developments in Statistics, Vol. 3. Academic Press, New York. 
11. (1983). Developments in Statistics, Vol. 4. Academic Press, New York. 
12. (with KALLIANPUR, G., AND GHOSH, J. K.) (1981). Statistics and Probability: Essays in 
Honor of C. R. Rao, North-Holland, Amsterdam. 
13. (1980). Handbook of Statistics, Vol. 1: Analysis of Variance. North-Holland, Amsterdam. 
14. (with KANAL, L.) (1982). Handbook of Statistics, Vol. 2: Classtjication, Pattern 
Recognition and Reduction of Dimensionality. North-Holland, Amsterdam. 
15. (with BRILLINGER, D. R.) (1983). Handbook of Statistics, Vol. 3: Time Series in Frequency 
Domain. North-Holland, Amsterdam. 
16. (with SEN, P. K.) (1984). Handbook of Statistics, Vol. 4: Nonparametric Methods. North- 
Holland, Amsterdam. 
17. (with HANNAN, E. J., AND RAO, M. M.) (1985). Handbook of Statistics, Vol. 5: Time Series 
in the Time Domain. North-Holland, Amsterdam. 
18. (with RAO, C. R.) (1988). Handbook of Statistics, Vol. 6: Sampling. North-Holland, 
Amsterdam. 
19. (with RAO, C. R.) (1988). Handbook of Statistics, Vol. 7: Quality Control and Reliability. 
North-Holland, Amsterdam. 
20. (with SCHWRMANN, F. J.) (In press). Computations of Complex Multivariate Distributions. 
North-Holland, Amsterdam. (In press). 
21. Simultaneous Test Procedures. Dekker, New York. (In press). 
1959 
Papers 
a. (with HOYT, C. J. AND TORRANCE, E. P.) Analysis of complex contingency data. 
J. Experimental Ed. 27 187-194. 
a. (with HOYT, C. J.) Estimation of test reliability by analysis of variance technique. 
J. Experimental Ed. 28. 
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1961 
a. (with RAO, M. M.) Remarks on a multivariate Gamma distribution. Amer. Mafh. 
Monthly 79 342-346. 
1962 
a. (with KASKEY, G.) Statistical routines for computers. In Proceedings, Middle Atlantic 
Conference of American Society for Quality Control. 
b. (with KASKEY, G., AND AZZARI, A.) Cluster formation and diagnostic significance in 
psychiatric symptom evaluation. In Proceedings of Fall Joint Computer Conference, 
Philadelphia, pp. 285-302. Spartan, Washington, DC. 
1963 
a. Simultaneous Tests and the Efficiency of Generalized Balanced Incomplete Block Designs. 
Technical Report ARL 63-174, Wright-Patterson Air Force Base, OH. 
b. (with HAGIS, P., AND STEINBERG, L.) A note on the bivatiate Chi distribution. SIAM, 
Rev. 5 14@144. 
1964 
a. Distribution of the Studentized Smallest Chi-Square with Tables and Applications. 
Technical Report ARL 64218. Wright-Patterson Air Force Base, OH. 
b. (with ARMITAGE, J. V.) Tables for the Studentized Largest Chi-Square Distribution and 
Their Applications. Technical Report ARL 64188, Wright-Patterson Air Force Base, OH. 
1965 
a. On a multivariate generalization of the simultaneous analysis of variance test. Ann. Inst. 
Stastist. Math. 17 167-173. 
b. On the simultaneous ANOVA and MANOVA tests. Ann. Inst. Statist. Math. 17 35-53. 
c. Simultaneous tests for the equality of variances against certain alternatives. Austral. 
J. Starist. 7 1055109. Correction (1968). 10 43. 
d. Multiple comparison tests in multi-response experiments. Sankhya, Ser. A 27 65-72. 
e. (with ARMITAGE, J. V.) Tables for the distribution of the maximum of correlated 
Chi-square variates with one degree of freedom. Trabajos Estadist. 17 91-96; this is a part of 
ARL 65-136. 
f.  (with HAGIS, P., JR.. AND STEINBERG, L.) Tests for the equality of standard deviations in 
a bivariate normal population. Trabajos Estadist. 17, 3-15; this is a part of ARL 65-199. 
1966 
a. (with ARMITAGE. J. V.) Tables for multivariate t distribution. Sankhyri Ser. B 28 31-56; 
this is a part of ARL 65-199. 
b. (with MURTHY, V. K.) Simultaneous tests for trend and serial correlations for Gaussian 
Markov residuals. Econometrica 34 472480. Erratum. Econometrica 34. 
c. (with RIZVI, M. H.) Some procedures for selection of the multivariate normal pop- 
ulations better than a control. In Multivariate Analysis (P. R. Krishnaiah. Ed.), pp. 477-492. 
Academic Press, New York. 
d. (with RIZVI, M. H.) A note on recurrence relations between expected values of functions 
of order statistics. Ann. Math. Statist. 37 733-734. 
1967 
a. (with BREITER, M. C.) Tables for the moments of Gamma order statistics. Sankhyci Ser. 
B 30 59-72. 
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b. Selection procedures based on covariance matrices of multivariate normal populations. 
Trabajos Estadist. 19 1 f-24. 
c (with PATHAK, P. K.) Tests for the equality of covariance matrices under the intraclass 
correlation model. Ann. Math. Statist. 38 12861288. 
d. (with RIZVI, M. H.) A note on the moments of Gamma order statistics. Technometrics 9 
315-31s. 
1968 
a. Simultaneous tests for the equality of covariance matrices against certain alternatives. 
Ann. Math. Statist. 39 1303-1309. 
b. (with PATHAK, P. K.) A note on confidence bounds for certain ratios of characteristic 
roots of covariance matrices. Austral. J. Statist. 10 116119. 
1969 
a. Simultaneous test procedures under general MANOVA models. In Multivariate 
Analysis-II (P. R. Krishnaiah, Ed.), pp. 121-143. Academic Press, New York. 
b. Further results on simultaneous tests under general MANOVA models. Bull. Internat. 
Statist. Inst. 43, 288-289. 
c. (with ARMITAGE, J. V., AND BREITER, M. C.) Tables for the Probability Integrals of the 
Bivariate t Distribution. Technical Report ARL 69-0060, Wright-Patterson Air Force Base, 
OH. 
d. (with ARMITAGE, J. V., AND BREITER, M. C.) Tables for bivariate t distribution. Technical 
Report ARL 694210, Wright-Patterson Air Force Base, OH. 
I970 
a. (with ARMITAGE, J. V.) On a multivariate F distribution. In Essays in Probability and 
Statistics (R. C. Bose et al., Eds.), pp. 439468. Univ. of North Carolina Press, Chapel Hill, 
NC. 
1971 
a. (with CHANG, T. C.) On the exact distribution of the extreme roots of the Wishart and 
MANOVA matrices. J. Multivariate Anal. 1 108-111. 
b. (with CHANG, T. C.) On the exact distribution of smallest root of the Wishart matrix 
using zonal polynomials. Ann. Inst. Statist. Math. 23 293-295. 
c. (with WAIKAR, V. B.) Simultaneous tests for equality of latent roots against certain 
alternatives-I. Ann. Inst. Statist. Math. 23 451-468. 
d. (with WAIKAR, V. B.) Exact joint distributions of any few ordered roots of a a class of 
random matrices. J. Multivariate Anal. 1 308-315. 
e. (with SEN, P. K.) Some asymptotic simultaneous tests for multivariate moving average 
processes. Sankhyci Ser. A 33 81-90. 
I972 
a. (with CHANG, T. C.) On the exact distributions of the traces of S,(S, + S&i and 
S,S;‘. Sankhya Ser. A 34 153-160. 
b. (with WAIKAR, V. B.) Simultaneous tests for equality of latent roots against certain 
alternatives-II. Ann. Inst. Statist. Math. 24 81-85. 
c. (with WAIKAR, V. B., AND CHANG, T. C.) Distributions of few roots of noncentral 
complex random matrices. Austral. J. Statist. 14 84-88. 
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1973 
a. (with CLEMM, D. S., AND CHATTOPADHYAY, A. K.) Upper percentage points of the 
individual roots of the Wishart matrix. Sankhyc Ser. B 35 325-338. 
b. (with CLEMM, D. S., AND WAIKAR, V. B.) Tables for the extreme roots of the Wishart 
matrix. J. Statist. Comput. Simulation 2 65-92. 
c. (with SCHUURMANN, F. J., AND WAIKAR, V. B.) Upper percentage points of the 
intermediate roots of the MANOVA matrix. Sankhya, Ser. El 35 339-358. 
d. (with WAIKAR, V. B.) On the distribution of a linear combination of correlated quadratic 
forms. Commun. Statist. 1 371-380. 
e. (with SCHLJURMANN, F. J., AND CHATTOPADHYAY, A. K.) On the distribution of the 
ratios of the extreme roots to the trace of the Wishart matrix. J. M&variate Anal. 3 445453. 
f.  (with SCHUURMANN, F. J., AND WAIKAR, V. B.) Percentage points of the joint 
distribution of the extreme roots of the random matrix S,(S, + .S*)-‘. J. Statist. Comput. 
Simulation 2 17-38. 
1974 
a. (with SCHUURMANN, F. J: On the Exact Distributions of the Trace of a Complex 
Multivariate Beta Matrix. Technical Report ARL 74-0107, Wright-Patterson Air Force Base, 
OH. 
b. (with SCHUURMANN, F. J.) On the Exact Distributions of the Individual Roots of the 
Complex Wishart and Multivariate Beta Matrices. ARL 74-0111, Wright-Patterson Air Force 
Base, OH. 
c. (with SCHUURMANN, F. J.) On the Distributions of the Ratios of the Extreme Roots of the 
Real and Complex Multivariate Beta Matrices. Technical Report ARL 74-0122, Wright- 
Patterson Air Force Base, OH. 
d. (with SCHUURMANN, F. J.) Approximations to the Distributions of the Traces of Complex 
Multivariate Beta and F Matrices. Technical Report ARL 74-0123, Wright-Patterson Air 
Force Base, OH. 
e. (with SCHUURMANN, F. J.) On the evaluation of some distributions that arise in 
simultaneous tests for the equality of the latent roots of the covariance matrix. J. Multiuariate 
Anal. 4 265-282. 
f.  (with SEN, P. K.) On a class of simultaneous rank order tests in MANOCOVA. Ann. 
Inst. Statist. Math. 26 135-145. 
g. (with LEE, J. C.) On covariance structures. Sankhyd Ser. A 38 357-371. 
1975 
a. Tests for the equality of the covariance matrices of correlated multivariate normal 
populations. In A Survey of Statistical Design and Linear Models (J. N. Srivastava, Ed.). 
North-Holland, Amsterdam. 
b. (with GUPTA, A. K., AND CHATTOPADHYAY, A. K.) Asymptotic distributions of the 
determinants of certain random matrices. Commun. Statist. 4 3347. 
c. Simultaneous tests for multiple comparisons of growth curves. In Proceedings, Meeting 
of the International Statistical Institute, Warsaw, Poland., 1975. 
d. (with CHATTOPADHYAY, A. K.) On some noncentral distributions in multivariatate 
analysis. South African Statist. J. 9 3746. 
e. (with SCHUURMANN, F. J., AND CHATTOPADHYAY, A. K.) Exact percentage points of the 
distributions of the trace of a multivariate Beta matrix. J. Statist. Comput. Simulation 3 
331-343. 
f.  (with SCHUURMANN, F. J., AND CHATTOPADHYAY, A. K.) Tables for a multivariate F 
distribution. Sankhya Ser. B 37 308-331. 
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1976 
a. (with CHANG, T. C., AND LEE, J. C.) On the distribution of the likelihood ratio test 
statistic for compound symmetry. South African Statist. J. 10 49-62. 
b. Some recent developments on complex multivariate distributions. J. Multiuariare Anal. 6 
l-30. 
c. (with LEE, J. C., AND CHANG, T. C.) Approximations to the distributions of the 
likelihood ratio statistics for tests of certain covariance structures of complex muiltivariate 
normal populations. Biometriha 63 543-549. 
d. (with KIM, D. G., DUBRO, G. A., PHADIA, E., AND SCHWRMANN, F. J.) The 
measurement of flow velocity by transit time techniques. Unpublished. 
1977 
a. (with CHANG, T. C., AND LEE, J. C.) Approximations to the distributions of the 
likelihood ratio statistics for testing the hypotheses on covriance matrices and mean vectors 
simultaneously. In Applications of Statistics (P. R. Krishnaiah, Ed.), pp. 97-103. North- 
Holland, Amsterdam. 
b. (with KHATRI, C. G. AND SEN, P. K.) A note on the joint distribution of correlated 
quadratic forms. J. Statist. Planning Inference 1 299-307. 
c. (with LEE, J. C.) Infeence on the eigenvalues of the covariance matrices of real and 
complex multivariate normal populations. In h4ultivuriate Analysis-IV (P. R. Krishnaiah, Ed.), 
pp. 95-103. North-Holland, Amsterdam. 
d. On generalized multivariate Gamma type distributions and their applications in 
reliability. In Proceedings, Conference on the Theory and Applications of Reliability with 
Emphasis on Bayesian and Nonparametric Methods, Vol. 1 (I. N. Shimi and C. P. 
Tsokos, Eds.), pp. 475494. Academic Press, New York. 
e. (with LEE, J. C., AND CHANG, T. C.) Approximations to the distributions of the 
likelihood ratio statistics for testing certain structures on the covariance matrices of real 
multivariate normal populations. In Multivariate Analysis-IV (P. R. Krishnaiah, Ed.), 
pp. 105-l 18. North-Holland, Amsterdam. 
f. (with LEE, J. C., AND CHANG, J.C.) Approximations to the distributions of the 
determinants of real and complex multivariate Beta matrices. South African Statist. J. 11 
13-26. 
1978 
a. Some recent developments on real multivariate distributions. In Developments in 
Statisrics, Vol. 1 (P. R. Krishnaiah, Ed.), pp. 135-169. Academic Press, New York. 
1979 
a. Some developments on simultaneous test procedures. In Developments in Statistics, 
Vol. 2 (P. R. Krishnaiah, Ed.), pp. 157-201. Academic Press, New York. 
b. (with LEE, J. C.) On the asymptotic joint distributions of certain functions of the eigen- 
values of four random matrices. J. Multiuoriate Anal. 9 248-258. 
1980 
a. (with LEE, J. C.) On the asymptotic distributions of certain functions of the eigenvalues 
of correlation matrices. &much Center Publ. 6 229-237. 
b. (with Cox, C. M., LEE, J. C., REISING, J., AND SCHWRMANN, F. J.) A study on finite 
intersection tests for multiple comparions of means. In Multivariate Analysis-V 
(P. R. Krishnaiah, Ed.), pp. 435-466. North-Holland, Amsterdam. 
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c. (with FANG, C.) Asymptotic joint distributions of functions of the elements of sample 
covariance matrix. In Statistics and Probability: Essays in Honor of C. R. Rao, pp. 249-262. 
North-Holland, Amsterdam. 
d. (with KASKEY, G., KOLMAN, B., AND STEINBERG, L.) Transformations to normality. In 
Handbook of Statistics, Vol. 1 (P. R. Krishnaiah, Ed.), pp. 321-342. North-Holland, 
Amsterdam. 
e. Computations of some multivariate distributions. In Handbook of Statistics, Vol. 1 (P. R. 
Krishnaiah, Ed.), pp. 745-971. North-Holland, Amsterdam. 
f. (with LEE, J. C.) Likelihood ratio tests for the mean vectors and covariance matrices of 
multivariate normal populations. In Handbook of Statistics, Vol. 1 (P. R. Krishnaiah, Ed.), 
pp. 513-570. North-Holland, Amsterdam. 
8. (with YOCHMOWITZ, M. Cl.) Inference on the structure of interaction in two-way 
classification model. In Handbook of Statistics, Vol. 1 (P. R. Krishnaiah, Ed.), pp. 973-994. 
North-Holland, Amsterdam. 
h. (with MUDHOLKAR, G. S., AND SUBBAIAH, P.) Simultaneous test procedures for mean 
vectors and covariance matrices. In Handbook of Statistics, Vol. 1 (P. R. Krishnaiah, Ed.), 
pp. 631-671. North-Holland, Amsterdam. 
1981 
a. (with FANG, C.) Asymptotic distributions of functions of the eigenvalues of the real and 
complex noncentral Wishart matrices. In Statistics and Related Topics (M. Csorgo et al., 
Eds.), pp. 89-108. North-Holland, Amsterdam. 
b. (with KARIYA, T., AND SINHA, B. K.) Some Properties of tifl Orthogonally Invariant 
Distributions Technical Report No. 81-28, Institute for Statistics and Applications, University 
of Pittsburgh. 
1982 
a. (with FANG, C., AND NAGARSENKER, B. N.) Asymptotic distributions of the likelihood 
ratio test statistics for covriance structures of the complex multivariate normal distribution. 
J. Multivariate Anal. 12 597-611. 
b. (with FANG, C.) Asymptotic distributions of functions of the eigenvalues of some 
random matrices for non-normal populations. J. Multivariate Anal. 12 39-63. 
c. Selection of variables under univariate regression models. In Handbook of Statistics, 
Vol. 2 (L. Kanal and P. R. Krishnaiah, Eds.), pp. 805-820. North-Holland, Amsterdam. 
d. Selection of variables in discriminant analysis. In Handbook of Statistics, Vol. 2 
(L. Kanal and P. R. Krishnaiah, Eds.), pp. 883-892. North-Holland, Amsterdam. 
1983 
a. (with FANG, C.) On asymptotic distributions of test statistics for covariance matrices and 
correlation matrices. In Studies in Econometrics, Time Series, and Multivariate Statistics 
(S. Karlin, T. Amemiya, and L. Goodman, Eds.), pp. 419433. Academic Press, New York. 
b. (with KARIYA, T., AND RAO, C. R.) Inference on parameters of multivariate normal 
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